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Collaborators/Consultants:  Two  statisticians  (JWS/EJS)  and  a  mechanistically  oriented 
genetic  toxicologist  (GRH)  are  working  on  analysis  of  several  large  high  through-put 
databases  of  anti-tumor  and  anti-bacterial  agents  in  order  to  compare  the  hormesis  dose- 
response  model  and  the  threshold  model  for  low-dose  prediction.  These  include: 

John  W.  Staudenmayer,  Ph.D.  -  Mathematics  and  Statistics;  University  of  Massachusetts; 
Amherst,  MA  01003 

Edward  J.  Stanek  III,  Ph.D.  -  Department  of  Biostatistics  and  Epidemiology;  School  of 
Public  Health;  University  of  Massachusetts;  Amherst,  MA  01003 

George  R.Hoffmann,  Ph.D.  -  College  of  the  Holy  Cross;  Biology;  Worcester,  MA  01610 

Honors  or  Awards:  None 

Key  Findings/Results/Accomplishments: 

Using  a  large  NCI  cell  toxicity  database  with  57,000  dose  responses  and  approximately 
2,200  chemicals  we  demonstrated  that  the  threshold  dose  response  model  was  unable  to 
provide  accurate  and  reliable  predictions  of  responses  in  the  low  dose  zone.  During  the 
same  testing  procedure  the  hormetic  dose  response  model  was  able  to  provide  accurate 
and  reliable  estimations  of  responses  in  the  low  dose  zone.  More  detailed  analyses 
revealed  that  essentially  all  chemicals  satisfying  entry  criteria  for  evaluation  induce 
responses  consistent  with  the  hormesis  dose  response  model.  We  believe  that  this  is  a 
very  significant  finding  since  it  not  only  challenges  the  accuracy  of  the  most  widely  used 
model  in  toxicology  but  also  provides  evidence  to  support  an  alternative  model.  The  next 
step  in  our  research  is  to  assess  whether  the  threshold  and  hormetic  dose  response  models 
can  be  similarly  tested  in  other  large  high  through-put  databases  in  order  to  be  able  to 
generalize  the  above  findings  to  other  model,  endpoints,  and  study  designs. 

A  major  integrative  assessment  of  the  scientific  literature  concerning  neurotoxicology 
and  neuropharmacology  have  been  evaluated  within  the  context  of  dose  response 
relationships.  The  findings  indicate  that  the  hormetic  dose  response  relationship  occurs 
with  exceptional  frequency  and  is  highly  generalizable  being  independent  of  biological 
model,  endpoint  measured  and  chemical  class  evaluated.  These  findings  have  potential 
implications  with  respect  to  drug  discovery,  drug  development  and  clinical  evaluation  as 
well  as  inhuman  toxicology  and  risk  assessment.  The  completed  findings  have  been 
subjected  to  peer-review  and  will  be  published  in  their  entirety  in  2008  within  Critical 
Review  in  Toxicology. 


International  conferences  were  conducted  on  the  toxicology  and  risk  assessment 
implications  of  hormesis  for  chemicals  and  radiation.  The  conferences  were  conducted  at 
the  University  of  Massachusetts,  Amherst  Massachusetts  in  June  2005,  2006,  and  May 
2007  with  papers  being  published  in  the  peer-reviewed  journal  Dose-Response. 
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